09>B*s#aF/T (jp> (12) & ffl 4^ |^ £j $g (a) mmtifmmeimsf} 

#^2001-102104 
(P2001-102104A) 
(43)&HB ¥^13^4^138(2001.4.13) 



(51>Int.CL 7 l$jWsB*t 
H 0 1 M 14/00 
HOIL 31/04 


F I r-TO-n**) 
H 0 1 M 14/00 P 5 F 0 5 1 
HOIL 31/04 Z 5 H 0 3 2 

l^St* »*£<B»12 OL (£24 10 


(21) 1 -280203 


(71) a® A 000005201 






(22) ti\m H %£l 1¥ 9 £ 30 B ( 1999. 9. 30) 


*Bs;iiiasje*m+fB2io#»- 








*«/H»*jHiwr*iKio»a s±^w 








(74)f$@A 100073874 




*3§fcfc T (*4«) 




F^-A(##) 5F051 AA14 




5H032 AA06 AS16 EE01 EE02 EE04 




EE16 EE18 


(54) ismn&m ^tn^m^^zs^tmm 

(57) [S»] 



BEST AVAILABLE COPY 



1 

imzm i ] 4>ft< i *>jBfttt^»»K. m&&®m 

3] ME^TLira^eWI^. WfltttaRtt-T- 10 

*m# LXf&zctztmt'rz nmm i * /c« 2 
0 fciWRawft-f-c* & c 4 * mm 

-4<D0»-rti^JC8BK<D*«^|R*-+-. 

L r /SS ^?LH»r * 5 C 4 *#«4 -T ^ sS*3S 1-5 20 
CDC >"r*i^fcE«©j6«gfc«-T-, 

4 *»«4 T £»*H 1^8 (DCiTti^CCielS©^: 30 

Enron 1 o ] mMmit&¥m&m&&m< l cj:!)mm 
s *i r i » * c 4 £*$s* 4 -r £§i**B i - 9 >r nanc 

4*«m4r*»*3i i - 1 o©d»m*>«cE»flwt* 

[«H0Rlffl&l£9B] 40 
[0 00 1 ] 

[0 00 2 ] 



2001-102104 

2 

*S»<«a a D(t^03B»fi(5^#C»C4. Jl— if-Ki 

Bars******. c(D/^, Kffiteft£S}gu *m 
aw t &g a &w w#»* ^ 3 > i * mmm t u 

l>5MH#*ofc. C^l/cMO*^ Nature (^35 
3^. ^737^740M. 1991^) <fctf ^S^l^r 492 7721-^ 

sxnuKT-fej: o±mmm, ft eo^c c ©ftwcsswac 

SOS- <D*J«5ttH Kit* 37 >«OSffiftK-f tft*2»(* 

*Wtttt* -c»»r *iK«ft u ccffli > £ c 4 £ 

0%ifi.< 4iSc>C4T'&& 0 

r*fla<tra«c«. «i5»«WB©i»^i4©fii±3&«aBft 
tils-c^>o/c 0 ■t7)»!o«S*'C««Rfe;»»4 ir u k * 

[0 0 03] ts*(o«-T-r«. *«tt»tt^«if#ofc 

^<*4»ffi%lHJ*bfc^(*4©HCC^^-^-4^ 

[0004] 
[0 00 5] 



3 

$ft/c. 

( 1 ) 4>fc< <b fcfffl*1t¥«*ja, «5#«WB:teJ:C«* 

(2) BjE^airo^e^tM^iWE^^-^-wfciB 

«urRBSti5Ci*«F»ifS ( 1 ) EttOjHRX 

rttsciiftati-r* (D (2) {ce*e©* 

te«*»tt-?=-r**C<S:**1*«i'r* (3) KlEilW) 
*«SHft3R-T-. 

(5) *fffi^2»*tt»fi±Cc8!rE*?LKS^e*'tt«* 
Ki»Lfc»l5R-C*-5Ci*»a<kr& < 1 ) - (4) O 

c i-rti^KiEttcwe^asi**. 

«L»«tr**c± ( l ) - (5) ©c»r 
n*«:Etto*«E»*-?-. 
(?) stie^^-t-io««6atiw, ta^^s 

05c***tf»ft«^6flE*C T* ( 6 ) IB 

(8) WE^^-*-Ji©l8l»tt«tt*#. WttWWH 1 
^6fiS*C<k*««<!:r* (6) Ett.<0**SE»3RT. 
( 9 ) NEAXtt^Mi^rittfb^ »*StoC A* 

««£T* ( i ) - (8) <Di»r*i^KEtt<w6*S» 

(10) fJSBIB^*W(*Bl^^ccj:0»lBSnr^ 

sci*»tRtr* (i) - (9) o^m^tcfEiso 

< 1 1 ) t!TES1^ttn^Sffitt«:$W-r&C<!:«491S 
<h-T5 ( 1 ) - ( 1 0) ©t»rti3^«cEttO*«*»3R 

( 1 2 ) ±E ( 1 ) - ( 1 1 ) ©t»m*>©#«saftjR 

[0006] 

84 U C ft h 6 «ffi&tbB & 6 tt 4 Si H«§ <t 



(3) 4$M 2001-102 104 

4 

ft**. **WC«JB«l5R*i*^©0. 
20 [0 0.0 7].'*I6WIJ. ±EO*iB(*iai*fffii€:. 3@ 

[0 00 8] ^-^r-9"--»«. Bff«lWK:X^-*-*E. 
£tA\, X-<— 9--JB©»*L/C*«S«, 0. 05/im 

6ft£ 0 ^^ciKD-oi uriiiiW^^ 
T^fcJl/? ^ *©KfM3J#-7XS fctt*Sfi1*BNb1»<Di>-r 

*/c ^^uc^B^i$fb^^<*CT<i:or{^(b 

T^^^'JAW e>ft^o . 

[0 009 ] MICK £ l/t>&fM»*7 7*ttd>&< £4>g 
JR. ffl*. 'J>©— ttfL^700 - C«T4tt 



Na 0 




..P. 




Rb 9 


,i Bo 


,P, 


,o« 


50 P b 0 


. 2 Bo 


...s 


i ». j 



5 

Pb B>J Z n 0 .iBO, 

f&r awtwa^tm iim tto&ibn s 

y^^'jiz-h, ^'jx^ux #yx*u>. 

co o i i ] ±eotttKtttt^«fltifir&«accfli^& io 

* r & tm -c * *i we* a *> o * « i ^* c i r * 

*. C©*9tt1M*«iLte»*LC»*WiUr«. A 
u. Pt. <y^7r-f K *-#>^» 

*/-#>W *utf-xadf) «**tfSCi*5Hl* 20 

(^C^77r A h ) CCSSfltfJKP t £ffil$0T 

■?4Ea»»cr>*r*'LC»/*3W. 0. Um-100Mmt 
AO, §?>CCjfiFSO<«0. 5 0 jLtm"C*&. 30 

[0013] ^ec. *flBE'»SR : F-©*««K:oc»r»w 
-r £ ; «c ** t * r *«ffi*c h i * s * 

* ;U ©»JR a £ -cSjja 3 ti tcW&X'£M&&& O & 

'<> f*»u '<> k+> » ^«caar*aK»D*rjB 
-cttjE?L^*+«;r-iaoe«tt*ftG*. 

W*+ »;7-tft07/- F«8fe*^*5n3S¥iif* 40 

fi (jE«c»«> ©^«res»»»jga^*«^Lfci 
e»ccBB*>**^yr-©«ttior i o i4 -i o"fi 

msoedRifjBoMiKi. . bkbbs. rima so 



^2 00 1 -102104 
6 

N o 7 , p77 (1976), ffiZUE. ja»4tfiB. 
«- MML 20. P 370 (1978) cci*#?i*nr 

[o o i 4 1 mmtttuxte. ^'j3>, 

iJxho>*^A. ^£>^*7rt,>^A, m^m-fh 

[0 0 1 5] JfSU^IiO^ay-HiLt, 
>, XX, ffiSS, ft. ^>yxf>, ^ 

ZfrVmt®, *K^A, SIS. IB. 18, 7>^*:> 

XKtrx77©8<ts. a Fs *AX«ta©-feu>ffc 
[0016] **9J«:ffli»6tiS***iUrJ:0»* 

L<«. S*WtC6*Si. Tift. SnQ,, F^O,, W0 3 . 2n 
a Nl^Os. CdS, ZnS, FbS, Bi 2 S 3 . CdSe, CcfTe, CaP. I 
nP. GaAs. CuInS, , CuInSe. sWtf 6 S^tCWS 
L<iiTia, ZnO, Sna, FdQ,, VA . Nb^, CdS, Pb 
S, CdSe, InP. CaAs. CuInSj, CuInSe 2 "CA0, 4#C'C» 
^0<«, TiOi^/ciir^Os-CAO, ^^W^L/<«Ti0 

[0017] **?BK:fflt^tlS¥a»»«. #lSSr 

fr^AZUJ-YfrVA XO«tt**W*3Wff S L 

[0018] Cti6©*3W*tt«)tta», 

iLt5-2 0 Onm-C*4Ci*i»*0< . «Hf6C 8 ~ 1 
0 0nror**Ct3&«*ff*LC*. */c. 

esa^- ( sxtt-^) ©TOSSi urc^o . 0 1-10 
[ o o i 9 ] ifc. 2 wusitottw-f x««©wa 

^<D^1f-fX«5fimKT"C*5Ci^»ft 01*. ^ 

e+f^XOAt^C. CTx.^3 0 0nn^g©^f*&^ 

[0 0 2 0] ^i»»»tt*©ffHffi«. ff?E«*<0 r •/ 
r y**a-tt (1 98 8¥) , r* 



C5) 

7 

Mj ( 1 9 9 5) 9*CE»<D^-y^ffi. e*&5fc<D 
r $r<£f£ft ^ - v n> ftfc: J: * ^Ktt-fO^flE £ * A 
XWmsm\ $t0^ ^35f 4 10 12 

W»h 1 0 1 81 ( 1 996) imsovh- *JM&m 

[0 02 1] ^/cDegu s s a tt#BWBb/cttft»* 
[0022] £ /cBMb* £ >Ot§i£{*±feo *J>\>-¥>\> 

ft. y^-vouft, *ft»*tt**ift4>rjBjajn*»» io 

Wttil&fflaWj ^fR^tB^ ( 1 9 9 7) (cGttOtt 

[0 0 2 3 ] Kffc^^>(D^«±ie(D!/;l/-y;l/ffiCD 

t7;^ - yfxf^- JH8 0#. »1 2-^, 3 1 
5 7^-^^3 1 7 l-^->> ( 1 9 9 7) j im<Db 

lOt SH9^\ 2 4 1 9^-^6 2 4 2 5^-^J 

sais^ft^Stsuc^. 20 

[0 02 4 ] Kfb^£>«£<L Lrr^^-42M<b;l/^ 
2 iSIOKAfi^t 0 . *<DRft*(»JBK«C«fc 

^Hlr^#*L< . 8 0%ia±r-^)5C<hA>^6CCfiF 

fc. r*- XS@*fft{cJ:0*a?>^ci^ 
r- # fc 7 * * - -fe'fc <fc e^usc **-r £ @*r tr- 

gCDl:b^^6^€>Ci^-C^€> 0 30 
[0 02 5] ^WO^CCfcl^r, 

£o HKWCca^rft*i«* (4 0 0-9 0 0 nmCD 

5 0 %\^±V^> 2>C£Wtfr& L < . 70 KKt±3W#«cjff 

[0 02 6 ] IISIW«:a9!&»«tt3ESF*i ltd a 
S(C«ffiH£$ttf|«R («iI#JJf ) *#"r*#7X6 

X«^ttfb» ( I TO) . mtAZlC? 9 J» F-7L 
tcbom WHf6ft4. ±SB*«SWS©»S« 4 US? 
fltycS9i-c*SifiBrt-c. o. 0 2- l 0 airflKT'cfc 

[0 02 7] S|flBtt3t»»tt*Si«!R*«fii*aJ:c^ » 
*ut»«ffi«laa>«H£or«i OOQ/DfelTr* 
9. $6(Cjt$ K «4 0 COTE 
6c»49ccMRtt«cc^. iiSO. 1 Q/DfISr'3>£ e so 



^2 00 1 -102104 
8 

[0028] aw«*isa[»«t<s: Ur^7Xtl<« 
c<D*r^>7 K-f>^'u/c— ffifbxx 

rr#/cffl?8SS±«:itfBU/c»«14X/7Xds«Ftc»S 

fc«*«rfecca:, ^-7 4 ;i/A{t±ie@mji£ 

KW/c*><D«rfflC^<0^<fcti. iSWtf 'J^-? ^ Jl/ ACC 
te. fh77-fem^D^ (TAC) . tf'jx^lx 
>r-U7»U-h (PET) . ^»;x^U>±7^U- 
h (PEN) , t/>5^*^^^ ? ^^UrU> (S P 
S) . ^'J7x-U>^7^ F (PPS) . ^'J^- 
h (PC) , #*)TV h (PA r ) . U X 
;U"7*> (PSF) k ^yxXf^XJl/7^> (PE 
S) , ^«Jx-riM 5 F (PE I ) . 

X^U<^7'^X^^^CD^»:lm J ^/c«90. 01- 
1 0 0fl*«»*bC>. 

[0029] mwmm&mmv&inZTtfzmm-c&m 

V- F£/Bt>TfcJ:<,>. M'J- F©t*H«r;i/S^^ 
a. tf: a*. ^-*^^«O^«35«»*0<. 

* F-yufcWtXX, */ctt I-Tp«*6tt4»WW 
«»*»WSci3^»*UC». */c±SB<Da?8aS*«* 
j8«SK(cSWfc* <b , 3?8««J1±k:#H U - F*R 
it^Cc^b^o F«»CJ:*A»**« 

[0030 ]-*w#»tt^*»«tt3E»»±ecifc»r* 

7?ftiUr», *W«»tt^<D»tSSR*/c«=ia-/ F» 
sS*3»«tt3tS*±tc^'r 4 # ft. MM!C7) y ;u - y iU 

3a«*oKatt*^x/ci«^. a«o«f=t^*sc**tt« 
ffwr«r*6. a«©««#*«iori*. ^ft, en 
j5"jft^Kawr*^ 0 

[oo3i] ***fRii^<o»»?R*fftss-r ttmt l 
Kffitssaf^w^n^. ^iRj«iLrt***/ctt 

[003 2]if^ilt«. 77''jy-^ 3 >S<!: 
— ^>T7ft. ^U-Kft*. ^/L77'J^-> 3 >i^ 



(6) 



-4 5 8 9^fsoc^^$nrc^7 + * 

11*51*2 6 8 1 2 9 4^. R2 7 6 1 4 1 9^. [5)2 7 
6 17 9 1 -SH£Cc8fi«8<DX 7-f F* ? ^'ft. X h ^ 

7-b*K #5t:T<D3ttm\&&teo#>: bus* ^'a 

fig. X?y->EPJsPJ3£#»$ Ll<*. 
10 0 3 4] fflMEfifeVtyfrh* m&&*>V*y 10 

£<fc63n£ e iBttK«<w^«6. 0 1 -5 00RO 

< > ffittffi* («x«0. 1 PoiseWT) tliX7-f F 
[0 03 6] x^X h^-i/a>jS6«cJ:*lBtttt 

[0 0 37] £ /c^aSftSStt^^iSttS^-^ h 
[0 0 3 8 ] CCOct 5 CC^flJ?R<Diffittg, SSSS. 3E*# 
[0 0 3 9 ] <* ^#«»^«»tt#»£R5£ 

[0040] — »«:. ¥mwmiL^mm<DmfrW%K 
r! ^wfta&^swiitcttsf* laws s#ffi£-r* 

rffl^5»&«1^3 0Mm-C*SC<!:*iJ?*O<, 2 

^mfo\m i %tc*)<Dmmm&o. 5^4ooa 36*c 
[0041] *si»«tt-T-ttai«tt3t»*«cttffibtea 



^2 00 1 - 1 02 1 04 
10 

KBiK<0i6] ±*>30Sf* <fc (omm&Zfal. S i± & fc#>K fin 
H'<*4 0°CW±7 0 O a C*^r^0. <fc0*r*O<«l 

o o -cw±6 o o -c^rrc**. * fcMft«a«FHitt 1 
03—1 oBsraastr**. *';7-7.fii/A35:ia«§ 

e> .4> t? * 5 R 9 f£?S*e £> £ C £ il^o (Sfi-f b 

s£^o#aT"c (ommmmmc & n niter* & 9 
[0042] ^/c s m&Mm'ik; ¥mffi&+<Dmmm% 

[0043] ^aSftaia^w* < o&^£®#-r &c <t 

IRCCttiRFCCWIBlttttC^. ilS i o o OfgllSr-^^o 
[0 044] 2|s:»WCCfl6ffl-r4a*«^BIISi*fe**/c 

^<*Sft|4^CT>^ffi&C^T £*t^fc*£-&S ( interlocki 
nq qroup) £WLTl*&C i^Sf* Ot». 01*^ 

liltu. o^, coa«, so,^ '>7/I, -P(O) 

(OH),S. -0P(O)(0H) 2 S. gtcte. ^^'>A, i?**5/ 
•Cf6tl*. CO^r&GOOHg. -P(0)(OH),S, -0P(O)(O 

[0 04 5 ] «T5C**?B-Cjfipa U< JBl>e>*i£fe** 

S: ( i ) r^snsfe^wsot*. 

SC*( I ) (AOpRuB.B.Bc 

' 5C ( i ) cp, p»o^2r*o. »*i/<tt2r»5. 

Ru^fr-^AMfo A,BC1, SCN. H^O, 
Br. K CN, NCO, fc<fcO'S e CN^eiKRStl 
SiBffi^-CftS, B., B,, BJ^n^niteSCCtUT 
(OB- 1 - B-8 SIRS tiSWSiafiT- "CAS. 



n 



[0 04 6] 



B-1 



COOH COOH 




B-3 



PO3H 




(7) 

* * Cft 1 ) 
B-2 




B-4 



2001-102104 
12 




B-5 




B-6 




B-8 




N— N 



[0047] ccr. R.teikmm*. ^czy>MT-, 
g^Mir^or^)^ (fteft. ^m^) -c^or 



feiiird Wx«. #Ifif» 492 7721^ [5J4684537 
f5]50S4365^ [H]5350644^, [a) 5463057-^, [5]55254 
40^. $5fP3¥7-24979<>^ *$gt¥l0-504521- 5 7*5cfc O'W09 
3/5O393-^<O^0^#tClE«;<Digf*fe^^^6tl5o 
[0 04 9] J^TCC*^CCfi6ffi-r^^Jll§{*fe^cD$f 

[0 05 0] 
[ft 2] 



40 




(8) ^^2 001- 1 02104 

13 14 



No. 


Ai 


P 


B, 




Be 


R. 


R-1 


SCN 


2 


B-l 


B-l 


- 


- 


R-2 


CN 


2 


B-l 


B-l 


— 


- 


R-3 


CI 


2 


B-l 


B-l 






R-4 


Br 


2 


B-l 


B-l 


- 


- 


R-6 


I 


2 


B-1 


B-l 


— 


— 


R-6 


SCN 


2 


B-l 


B-2 


- 


H 


R.7 


SCN 


1 


. B-l 


B-3 


- 




R-8 


CI 


1 


B-l 


B-4 


— 


H 


R-9 


I 


2 


B-l 


B-5 




• H 


R-10 


SCN 


2 


B-l 


B-6 




H 


R-ll 


CN 


2 


B-l 


B-7 




H 


R-12 


CI 


1 


.B-l ' 


BS 




H 


R-13 




0 


B-l 


B-l 


B-l 





CO 0 5 1 ] 



Ut3] 




COOH COOH 



[0 05 2 ] 



Cfb4] 



Cio) 



17 



2001-102104 
IS 



R-19 




-f-COOH 



COOH 



HOOC, 



R-21 



CH3 JCH3 

la > . JVv*' 





COOH 



COOH 



[0 05 3] **wr»*L<ffl^e>ti5-rf^>&a 40 

« 4 f5BB¥ 1 1 -3 58 3 6^ 1 1-1583 

9 59. *SHH»1 1 - 1 6 3 3 7 8-9. *WHM 1-2 
1 4 7 3 0-9. 1 1 -2 1 47 3 19, RtfHttft 

8 9 2 4 1 1 -Sffc^tffsjg 118 4 1 #©&«5jjffl»CClB 

[0 054] ¥roflm?ccaxeK*s*«^tt& 



r & cfc t, > U . 7-2497909 f B$S 3 ft X C » S cfc 9 tC 

X^-fF**'*tt. x**HU-£?g 

W*«. 7k. 



(11) 



19 



;UA. 2 u p^>-fe'>2?) . x-f-^^a (i/xT-jUx- 
K. T£K«(N. N-i/^f ^t^l/A7i K. N. N 

1. S-y^^i^^V'Jy/^ 3-^^U**1>- 

r/»;5/-/>, i^f« (i*g£x*;k 

^) . viWx-*T>im (£«^x*Jk S8x^l/>. 

x-r;b, -c>-fcf>, h^x>^> -^cneos^ss 
[0056] mfcmt>*mfcmiL*mm}f&m£mm 

SttSTR (Mx.«0. 0 1 -5 0 0 Poise) Ttex 
x{£0. 1 FbiseWT) "Cfci:*^ K**'<-tt4>U< 

[0 05 7] C <D £ *> ecfe3R»fli«<0JBttS, tfcffifffi. 20 

[0 058] W, *ttt\ X»» 1 m^/c 

0 0. 0 1 - 1 0 0m*iU^»* Ll> 0 Sfc. 6*©* 

0. 0 1 — liifl&^JHFSl/t*. C^^^feSiif 
[0 059] ^R^Ofe^OSffittS^-liSfeO^aCCft 

4 0-8 0 , COIBr*P< fe#g£R#2-tt£ C t htft$ 

It^o 40 

[0060] £&K£^m±<Dmmm*{m?z>m 

-tert-^T^fc: 'J>>>. t'x;b f 'J 

*>*i&„ c^^^iK*<D»^«*a>**ffli*rfeJ:i»U 

WtSiSjat^igiBurfflc^r&cfcc^ £/c. SJS*Mfucj:5 so 



12001-102104 
20 

[0 06 1 ] *»*<D^7Ltt^^-*-». «^e»tt 

w«ttat4T-« =!-?-./> ^rsc<t rs^-saraa 

x#y-;k ^ h + ^T-fe h UiU, ^h^>7'a + 
(Wxtf, ^U#*i/^^iH2JUD-^ (CMC) ^ 

i) <Dm: ^-^^iy^m<Dmm^^m^^tcMc 

Mt Lr&: mt*& 6 0 'Ziy>h 3 0 0 'COM^^Ht^ 
[0 06 2 ] *faiB©S««, 2?H*5^«^Fa?H<D<b' 

% h r 4> a < . _bfH<s>*f a iir (^tt-r ^> n^e^tt^ 

f>UX (SUS316) te£ftmtf*>ti&&l>\ T)l 

[0 06 3 ] wt; asf^«iJi«:^^rs$L<iftwr 



(12) 



2001-102104 



[oo64] sBUBttftwt*. $&twm*£m*&a> 

fcWS-259543^. ^SUfc^. Jif65#. H*f. 923H (199 



22 

tt. TSE-KSC (Y-a) . (Y-b) WJ (Y-c) <7X>r*i 
*»CC «fc 0 §1 $ fx & h <Dtfi*M 6ti^ 0 
[0 0 66] 

[fbs] 



o 

! 

Ry1 

(Y-a) 



+• 

Ry2 Ay1 Ry4 I" 
Ry3 

(Y-b) 



[00 6 7] —H* (Y-a) a, W3»RBW-d:ft«C 5 

To aitt«*ffiH\ SBRKH 1 * MXJiraR 

WMWK**6tt*W*&»«ti« 1 ^±<D«HHc J: 
0»flESn-5'<O3^»* 20 
[0 06 8] ai«cJ:0JBJSESti*5JWjl«. 

tt. tryj»iR. brys^vis. b*^ 

>I^X« h ■i7^>Iir^^0W^ U< . b'y ^>Ij| 
[0 06 9] — «SE (Y-b) /CtaBRK^Xtty > 
[0 07 0] — «S (Y-a) . (Y-b) -Rtf (Y-c) *<£>R . 

(st* o < immm*$L 1 -24. atftwr * o r 

^\^>;l/S. ^^JUS. 2-x^;l"\^:>;US, t- 

S^) MU- J:0»*b<«^JR^»2-i80>Til/ 

[0 07 1] SfcJ — «5£ (Y-b) ^,^,0^^ 
2 ofiLbPEc >CCiSM Or A, » *StP#55#BaB«r»JsE 



Ry1\ +/Ry2 



RyS 



N 

I I 

Ryr5 Ry4 

(Y-c) 



Ry3 1 



[0 07 2] HBSi (Y-a) . (Y-b) (Y-c) *<DQ 
^f^SCO^ji ItJi. ^py>If (F, CI. Br, I 

S^) . r y-n*s/* (^xy^^lf) , y;u*;u 
^*-S Crf^-Jl/^tfS, x^;L^*S^) . y;u:3^> 
#;U*^;bg (x h^>*7;U*^;Ugl£) , ^iiXf 

») > y^;u**^s (y-feh + ^S. ^>'/-Y;u** 

eyg, HUx^^u*^**^**) . *x*x;vg 
(^x=P;U*X*-;Ug^) , 7 5FI (y-fe^JUy 5 
yl, ^>^/^b7$/lf) . ^Jl/^^-T^S (N,N- 

^^fj^jl/A'^e^jHf) . y;b*;bS (y^Jl/S. 
x^;ug, 7*PbVUS, ^ v^'ab^S, S/^aypt 

, 7'J-jH(7x^;H, h;u^;uS^) , mm 

[0 07 3] -«a (Y-a) , (Y-b) Xtt (Y-c) CCJ: 
[0 074] Cti€>CDffilB«[«. mibV&mLXh. 2 

^ay>ft^^^> (a-. Br^) . nsc, bf 4 \ p 

F 6 ". C10r, (CF 3 SQ,),N-. (CF 3 CF 2 SQi )i N" . CF.SC>,-, 
CFjCOCT. Ph.B". (CF.SQ.LC^^fiF* Ol^Wi Itf 

6 ti fc (cf 3 SQi ) 2 N" xc* bf, - r & 5 <D#*<fc o iff * 1/ 
^^> 0 
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[0 07 5] L < ffit»6*l£jgffitfS©:R(* 

(YD 
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o 



I 

C 8 H 17 (n) 



[0076] 
Cft6] 

Y1-1 X=l 
Y1-2 X=BF 4 
Y1-3 X=N(S0 2 CF 3 ) 2 
Y1-4 X=PF 6 



(Y2) 



o 



N + 
I 

C 12 H 25(n) 



Y2-1 X=l 
Y2-2 X=BF 4 
Y2-3 X=N(S0 2 CF 3 ) 2 
Y2-4 X=PF 6 



<Y3) 



^^*CH 3 
I 

C 4 H 9 (n) 



Y3-1 X=l 

Y3-2 X=BF 4 

Y3-3 X=N(S0 2 CF3) 2 



(Y4) 



Cr CH3 

N + 

I 

CH 2 CN 



Y4-1 X=l 

Y4-2 X=BF 4 

Y4-3 X=N(S0 2 CF 3 ) 2 



(Y5) 



Cr 



I 

C 4 H 9 (n) 



CH 2 CN 
X" 



Y5-1 X=l 

Y5-2 X=BF 4 

Y5-3 X=N(S0 2 CF3) 2 



(Y6) 



N + 
I 

C 4 H 9 (n) 



Y6-1 X=l 

Y6-2 X=BF 4 

Y6-3 X=N(S0 2 CF 3 ) 2 



CO 07 7 ] 



Cft7] 



CY7) 



(Y8) 



(14) 



CH 3 - N n^ N -c 2 h 5 X 



CH 3 -- N ^ N -c 4 H 9 (n) X 
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Y7-1 X=l 
Y7-2 X=BF 4 
Y7-3 X=N(S0 2 CF 3 ) 2 
Y7-4 X=Br 

Y8-1 X=l 

Y8-2 X=BF 4 

Y8-3 X=N(S0 2 CF 3 ) 2 



(Y9> 



/=\ + 
CH 3 - N Y N ^C 6 H 13 (n) X 
CH 3 



Y9-1 X=l 

Y9-2 X=BF 4 

Y9-3 X=N(S0 2 CF 3 ) 2 



(Y10) 



CH 2 =CH 



^ ^C 4 H 9 (n) 



Y10-1 X=l 
Y10-2 X=BF 4 
Y10-3 X=N(S0 2 CF 3 ) 2 



(Y11) 



CH 3 

Y c eHi 3 (n) 
CH 3 



Y11-1 X=l 

Y11-2 X=BF 4 

Y11-3 X=N(S0 2 CF 3 ) 2 



(Y12) 



CH 3 

» • + 
S , 
^ C 6 H 13 (n) 



Y12-1 X=l 
Y12-2 X=BF 4 
Y12-3 X=N(S0 2 CF 3 ) 2 



[0078] 



[ft 8] 
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(Y13) 

X" X" Y13-1 X=l 

l = \ + + r=\ Y13-2 X=BF 4 

(n)C 4 H 9 " N ^ N ^ (CH2)e ^ N ^ N ^ C4H9(n) Y13-3 X=N(S02CF 3 )2 



(Y14) 




Y14-1 X=l 
x - Y14-2 X=BF 4 
'h* A Y14-3 X=N(S02CF 3 ) 2 



(Y15) 

/=\ " Y15-1 X=l 

Y15-3 X=N<S0 2 CF 3 ) 2 



(Y16) 



Y1S-1 X=l 



CH 3 — <^"""V- (CH 2 ) 6 — *l GH 3 Y16-2 X=BF. 



4 

Y16-3 X=N(S0 2 CF 3 ) 2 



(Y17) 

X" X" Y17-1 X=l 

CH-j-r/ V-(CH2) S — / N N~CH 3 Y17-2 X=BF 4 

X==/ Y17-3 X=N(S02CF 3 ) 2 
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[ft 9] 
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(Y18) 



(Y19) 



CH0CH3 

l + 

CH 3 CH 2 — N— C 4 H 9 (n) 
CH2CH3 

CH5CH3 
l + 

CH 3 — N— (CH 2 CH 2 0)2CH3 

CH2CH3 



(Y20) 



(CH2CH 2 0) 2 CH 3 



CH 3 (OCH 2 CH 2 ) 2 — N- (Ch^CHsOfeCHa 
X" (CH 2 CH 2 0) 2 CH 3 



(Y21) 



(0C3H 7 

(i)C 3 H 7 — N— CH 2 CH 3 
CH 3 



(Y22) 



CH 2 CH 3 
I 



CH 3 CK 2 — N— CH 2 CH z O ^ 

CH2CH3 



(Y23) 



Q 



s N 

CH 3 X C 4 H 9 (n) 
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Y18-1 X=l 

Y18-2 X=BF 4 

Y18-3 X=N(S02CF 3 ) 2 

Y18-4 X=PF 6 

Y19-1 X=l 
Y19-2 X=BF 4 
Y19-3 X=N(S02CF3) 2 



Y20-1 X=l 
Y20-2 X=BF 4 
Y20-3 X=N(SQ2CF3) 2 

Y21-1 X=l 
Y21-2 X=BF 4 
Y21-3 X=N(S02CF 3 ) 2 



Y22-1 X=l 
Y22-2 X=BF 4 
Y22-3 X=N(S02CF 3 ) 2 

Y23-1 X=l 
Y23-2 X=BF 4 
Y23-3 X=N(S02CF 3 ) 2 



(Y24) 



CH 3 " 



0 



C 4 H 9 (n) 



Y24-1 X=l 
Y24-2 X=BF 4 
Y24-3 X=N(S0 2 CF 3 ) 2 



CO 0 8 0 ] 



Cffc 1 0 ] 
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31 32 



(Y25) 



C 4 H 9 (n) 

I . v - Y25-1 X=l 

CH 3 -P-C 4 H 9 (o) X Y25 _ 2 x=Bp< 

C 4 H 9 {n) Y25-3 X=N(S0 2 CF 3 ) 2 



(Y26) 



Y26-1 X=l 
Y26-2 X=BF 4 



^ 0 q-^ Y26-3 X=N(S02CF 3 ) 2 

CH 3 CH2(OCH2CH2) 2 (CH2CH 2 0) 2 CH 2 CH 3 



(Y27) 



(Y28) 



x - Y27-1 X=l 
*f + Y27-2 X=BF 4 

(CH 2 CH 2 0) 2 OCH 2 CH 3 Y27-3 X=N(S02CF 3 ) 2 



CH 3 



k o r° <r 

CH 3 



Y28-1 X=l 
Y28-2 X=BF 4 
Y28-3 X=N(S0 2 CF 3 ) 2 



[0 08 1] 



lit I 11 



(IS) tt&l 2 0 0 1 - 1 0 2 1 0 4 

33 34 



(Y29) 



+ ^,Et Y29-1 X=l 



Me, 



X Me X- Y29_2 X=N(S02CF3) 2 
N Y29-3 X=BF 4 

Me Me Y29-4 X=PF e 



(Y30) 



(Y31) 



H v +^Bu(n) Y30-1 X=l 

Me^ A .Me X" Y30 " 2 X=N(S0 2 CF 3 ) 2 
N N Y30-3 X=BF 4 

Me Me Y30 "« X=CF 3 S0 3 



Y31-1 X=l 

^CH2CH 2 0^-CH 3 Y31-2 X=N(S0 2 CF 3 ) 2 



Me^ A .Me X" Y31-3 X=BF 4 

N N 
II 
Me Me 



(Y32) 



Me^ +^Et Y32-1 X=l 

y - Y32-2 X=N(S02CF 3 ) 2 



N 

Me N A .Me X" 

N N Y32-3 X=BF 4 



I I 
Me Me 



[0 08 2] 
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35 



(Y33) 



CHa-tOCHzCH^ ^^CHzCHjO^- CH 3 



(Y34) 



Me. 



I i 
Me Me 



Me 



9 

Me^ A ^Me 
N N 
I I 
Me Me 
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Y33-1 X=l 

Y33-2 X=N(S02CF 3 ) 2 
Y33-3 X=BF 4 



Y34-1 X=l 

Y34-2 X=N(S02CF 3 ) 2 
Y34-3 X=BF 4 



(Y35) 



c 



^CHaCHjOjj-CHs 



Y35-1 X=l 

Y35-2 X=N(S0 2 CF 3 ) 2 
Y35-3 X=BF 4 



(Y36) 



(n)Bu^ + 
N 

N N 

I I 
Me Me 



Me 



Me. 



[0 08 3 ] ±&»Ktttt> «(Mrffl^tt< rtttflir 

[0084] wjBHfi^tca ^asasjor * 40 
6c*furo.r-2(ffi«%r'*4<D^jfiFS t>< . 0.5-51 
[oo85] asgftiicwffi^ffifflrsii^, ma? 

if <3${fc«J<tLtttL i I , Nal t K I % C s l . 
Ca I, ft£0#IS3^ft«9. *^«fh77^;l/ 



+ ^ Bu(n) 
N 

% X ^Me 
N N 
I ! 
Me Me 

Y36-1 X=l 

Y36-2 X=N(S02CF 3 ) 2 
Y36-3 X=BF 4 

<!: lt«L iBr. NaBr, KBr. CsBr, C a 

Br, tttfo^KAffeBi. V^T)^)Vry 
^^A^Dv-fF, f'J^-) A:/aW K*<b*4jR 

SCimS. CO+Tfcl a <bL i I *>tf 
3-^>f K, 5^/'J^A3-^ Fft£4«7>* 

[0 0 8 6 ] St*LC»«K««S:«0. lMfcLhl5M« 
Tr*0. 3 6 CCS? * L< W0.2MW± 1 OMfcTFr* 
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^(D&Mmmzo . oimW±o. 5«rr^^ 
[0 08 7] *»«r««JIK:fl6fflr ttfftf 

>. ^X^JUX-^^^^OX-T^Jl/ft^. x^u> io 

yy n — iUi?Tib*il/x— t'u>yj ;i/ 
i>7W^i-fik #llx* U>y 'J 3— JH?y;U* 
;Ux-f-;U. # U 7*a t'U>^>J s-rt^yn^Ux- 
^u&£©SfttKx--^3K. y#y-;k x£y-;i/, 

yy 3— ji/-t^TiU*^x-— r;k ^'Ji^u>y»j3 
-w/7;^^x-f;k #y ynfu>yy 3-;u 
*vyju*JUx— ^i/&£<oyjU3— ji/JB, x^u^y 
■j3-Jk yat , u>^'j3-ji/ > tfyx^u^yy^ 
— #';ynt*u>yy yy-fe y £*<£>^. 20 

yx h yju&<h'©x h 'JMfc^gj. j^^uxji^** 

[0 08 8 ] J. Am. Ceram. Soc 

80 (12)3157- 3171(1997)(tfei8£ftrt,>&cfc ^frter-:/ 

^;Ufcf 2-fc*3y>, 2, 6-;u^>^cr) 

ii-ate:. " Fblymer Electrolyte Revi ovs-l^JcC^ *' 
(J.R.MacCallumiC.A. Vincent<D^H> ELSEVIER APPLI 
ED SCIENCE)CCK»3 tltc it&Bl f & C <h a*T?S 

1MC£ 9 y^Wt 3 Chen Soc. Japan, Ind. 
Chem. Sec., 46,779(1943), 3. Am. Chem. Soc., 111,5 
542(1989), J. Chem. Soc, Chem. Commun., 1993, 39 
0, Anqew. Chem. Int. Ed. Enql . , 35,1949(1996), Che 
m. Lett. ,1996, 385, 3. Chm. Soc, Chem. Commun., 1 

[0 0 9 0] y^^l^^ft^/^-SiDl^cJ: 

or««f5«*. a^uateffj. m so 
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i cc j: o r y Ji/ f b<* -t* ttmtm s c t & mma* s 

yyu-K x^u>yy a-~)ii/jt y k i> 
x^u>y »;3-;i/^r^ u u- k >>x^u>yy3 

■^>£xyxy h y ry >; u- k h iM^n- 
yji/wwHSr^SE-r^^^v-attcoffiec^w 

TJ\s*)\,T?0Jim (mx-lt* $ 9 'J Hfr€> 
B3ISft*x*7\M/SiL<(-iy 5 KSS (W^«N-is 

^ y;uy s K- »; 
y fJi/7'^yu-h, fc Ka+t/x^iUy * y u— k 

2-^h + px^7i"Jl/-h. ^^d-n^^^ 
yu-hfc£) . bxjUx^f^S 

^v^K^x^jutci*) . y-7>vm. 
y^'jD^F'lik ^x>^i (WAtf^df^x 

N-^;l/^A7; K, N- b'x;l/-N-^^;l/3^;U 

K. bx;ur;u+;ux-r-;^ (Wx.^ ^;l/tfx;i/X 
-fvu) . x^u>. 7'Dt'i/>, l -y-r>, ^yy 
t->. N - 7 x ^;l/7 u ^ $ Kf l < ffifflt 4.c 

0$ LOfiSM^ffiH5*0.5fiS%W±70SS?sWT"C* 
4Ci*iH*L<. Se>CCS?$U<«l.0SS%W±50 

[0 09 1 ] ±a?<D^y^-«. *»tttf • *T««« 

S^StESSl 5^;i/S& (i) (ffc^A) ccfslS^ 
tifc— iKW&itt^^fiitffir** 5^*7rt<s^ic J: o r 
i^t5cimi>, *«wcB6mr*ayji/«»» 
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2. 2' -T/t*^ (^VT'fD- h yjb) , 
2. 2' -TVfc'X (2. 

, > J y^;i/2. 2* -T'/fX (2-^W7'pf 

oiJwarr*o, S6«dff*L<w:o. in%« 

f*0 . 5fifi%K± 70ffiS%kTF -C* £ C <b * 0 
<> 3 6«c»*0<»i.ca«%tlJb5(««««Tr* 

So 

^-fcjcvswwswffl-rsci^aii/cv com 

[0094] WK»©Sta«3 KW«Sfctt 

^>7x-;l/)-(l l'-t:7x^k) -4, 4'-^7S> 30 
(J.Haqen et al . , Synthetic Metal 89(1997)215-22 
0) . 2,2\7,7'-7^ h (N,W.i/-Ml t 4V7xr. 
)VT%» 9,9'-Xt'Pt'7^l/> (Nature, Vol .395, 
S Oct. l99S,p583-5S54dcfcO r W097/10617) . 1,1-tTX 
{4- (>/_p_h >))IT 5 -/) 7x^1/} i^D-^-tf-> 

(b£#? (KBBBB59-194393^«) . 4. 4, - fcTX 
[ (H-l-i-y^Jl) -1^7x^7;/] t'7xx;br 

fta^ns 2 mm±<DM7 s 2 <i«±o^ 

-234681^238), h y7^;K>^>©i^tX 

mat*r *3»ft f »; 7 5 > (*»»» 

923, 774-^, 1558^4- 30S6SS#fiffl) , N, N'->> 
7X^;l/-N v N'-fc'X (W^JU^x—JU) _ (1. l'_t^ 
7x~Jl/) -4, 4 , -t>T5>^<D55#S5^r = > (*s 
1#MF»4. 764, 625-^) . a. a. a*, a ' -t Y"y 
)V-a. a'-tTX (4-^p-h'J^7$^7xr.iW-^ 
^>b> (ffl?3- 2690S4^£$R) . p~:7x-U>i? 

xXJl/T5>R»* <**KPP4-l29271-9-£«) . t*U 50 
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g§^4-175395^«) , X^U>S-C3«5?#JiRT5 > 
^7 h *M*Lfc3?#l£^7 S > (»H^4- 264189 

■9fi*u) . x*v*m»*trf&9!&m*sT*^ ran 

^4-290851-^^R) . ^>^l/7xr.;Kb^ft («fH 
¥4- 364153*t££R) , 7;U3fU>Sr^r 
O/C&O (^Pa^P5- 25473^^$R) . HITS>ft*«l 
(f$ia¥5-239455^$R) . t^^b''J^7^t' 
^^x;b (!f$gg^5 - 320634^$R) , K N. N~ h 'i 7 
*i^7 5>8** <«W8¥6-1972#>&«) . 
*1f ^>fl|Jft«:Wr **#«^T £ > <1SH¥7-138562 

^) . i?7^7i^;l/7xt>M;^>Si* 

^7-252474-^) «{C^3tl&^*tRr 5 >S, a -* * 

i*:7x> (Adv. Mater. 1997,9, NO. 7, p557), Kf 
v'Jb Ff'>?^7 x >(Anqew. Chan. Int. Ed. Engl. 1 
995, 34, No.3,p303-307). 2 , S-i/'v* i/JlT > X 7 [2 , 

3- b:6,7-b']>^:*:7 x > (JACS,Voll20, NO . 4 , 1998 , p66 

4- 672)»©*y=f^*7*>fk6«i, «j» y tr o — ( k . 

Murakoshi et al.,;Chem. Lett. 1997, p47l) . '* Ha 
ndbook of Organic Conductive Molecules and Polymer 
s Vol. 1,2, 3, 4" (NALVIW^. IVILEMii^) tClBUtetir 
C^#yr*^U>*5<tV-€-(ORa»l*. ^ U (p-^ x x 

u>) ^^o'-eoR^f*, p-7x^i/>t'^i/ 
-^(DR^f*, sl« 'J ^*^*>teJ:tf #'J7 

*/c. W«iE?L m»»#4CCttNature.Vo 
.1.395, 8 Oct. 199S f p5S3-535tClBt8StirC^ cfc ^iC 

K — ^> h b-^;l/^rj> h n — Jl/TS/c^CC h (4 

-7 , D.^7x^ib) T ^-)A^\+f^PP7>?^ 
BfWOfflfflt) tff 9 fcfi?>CCLi [(CFj SQz ) 2 N]0 ct O ft** 

[0095] mmiEnffimttmzm&mmm; 

m^fi^ft^co^ffi^c Jz *) SSrt»«c«At sew 

<k#5*. ^»(%±CD/c^Electorochim. Acta 40, 643-6 
52(i995){clBiSStirc^^7'U-^<^n Vi/X^O)^ 

[0 0 9 6] M«H«{fc*»«r«)WK©»*>0ec8WBT 
&t§£\ 3^fk^(p-CuI) (J. Phys. DrAppl. Phys. 31 
(1998)1492-1496) , ^^->'r>fb^ (Thin Solid Film 
s 261(1995)307-310, 3. Appl . Phys. 80(8) ,15 Octobe 
r 1996, P 4749-4754. Chem.Mater. 1998, 10, 1501-150 
9. Semicond. Sen: Techno!. 10, 1689-1693) 
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*h&. s^sa, xf>3-ha. asffi. ism*?* 

J: 0^@rt^5«:2§A*r £ c i T * -5. 
CO 09 7] ^SjKDW^^l/tmKO^ 

[009 8] Sr^OW^oaM^ttiBOJ^^iA^^i 
[009 9] fflSC<0«W»«6JB«:*jc»r« 

■ 3RO-tt^<kHI«ec, zKzRffi. a-^i£, x 20 

7-tO& x^X hJl/-^a>ffi, X^-/K*f< 

iE?L ttiS««<0»^«:{«3g««ffi^CVD 

[0100] fcte. «Sf««6JH^<D*^<t L/T« 1 0 . 
OOOppmttTWSK. £*>«T£L<te:2, 0 
0 0 p p mJBlTr* 0 . WCCjff * K(J100ppmW 
T"C*"S. 30 

[0101] 

[0102] 1 . -»ffc**>tt^*Jfe*«©fW 
C. J. Barbe6£>J. Am. Ceramic S 
o c . 80#, p 3 1 5 7 0t&X&CiatS©»iS^ffiCCSe 

fflC\ *- h^U-^*r©»^JSl£(DjaK*2 3 0'C 

0, 000. nftttxti) *Mnu s^L-ctt^a* 

[0103] 2 . TJW 5 *«ft^W*fcW«<DS« 
WttSfiO. 8 ixC[>rjUS^t&5Kl 8 sCC. 2%OC 
MC*?g?g 120gi*.150ml SAD*. *-=e^:J- 

■F-tJBur, 1 0 0 0 0 r pmr3#ra«#Lr*Hifc 

CftScyx;U:7 x v-^x-f-;U<D2%*?§ 
>SO 1 m 1 Srttlicr . &ffi?K£: L/c 0 50 
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[0104] 3. a#*iB#U/c*7:7T A h»«i«J<D 
^f77*Pt^7to-;H 00ml tCttfba&ttl 0m 

um) ti oOsS/nu Hff«*fflt»r+»ecgj»o 

fcfft, 6 0-Cr3 0»MttM«L/, SMfita/c^^ 
[0 105 14. fe**«*Lfc*^-1J'-«ttr:BMt 

(0;*«WffiK. HSffiffitefti 0Q/D) 

o3»«si»jec % ±tai. rMtL^lMb?*>fttttt 

* K**-:/U- KT?8 0 ^mOI^ttfl, fgjlsRfft 

M^cccd±cc±I22. rp$5!o/cr;u^^^tSt«9^2 5 
ymOH*(ca$Ufc. 3 0#iI»$a»Lfctg. 
(^^hS^K^^^JWPf p-32) r4 5 0*cocr 
3O4Sfil|*SJ0SL;fc. :iKft^£>c7)J^J?te7. 2^m, 

<dr - 1 r$$n^f©3x 1 o- 4 *^/y * ym§l 

Jl/?§?gCCM^ r 1 6 B$RISW L/ /Co 
[0106] 5 . ^7 7 -{ hJSOSB 

4. rf^L/cmffioicc^^ !/->^»/> 

». &£&mmtpvmc 6 0'cr3o»nw»tic 

[0107] 6 . »Jg/K<Z>i£ A 

J^Ocfc 9 €CL,r fffiSO/c«ffiBIJB» (2 cmx 1. 5 
•cm) ©>^77 7 ^ H»ffiCc^lfaJ8©iffl)3EbsfBiSa> 
5m I^iSTI. ^EETri^5 0 9 CCC»O^U. Cfi 

[0108] 7 . 36»»©ffiJ« 

mmmmit±mtz$>t>-&tc 0 kko in uo/c 

Ml. 2H09HSJB2. S*»»T i 0,M3 («JB 

?Lttm^e^®5 (SM«8^aa) . e#i7^a* 

msEWoiRffiiasria 2 *s£vm 3 cc^-r^, c ti^c$ijK 
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